Introduction: Traditional normative Likert-type evaluations of faculty teaching have several drawbacks, including lack of granular feedback, potential for inflation, and the halo effect. To provide more meaningful data to faculty on their teaching skills and encourage educator self-reflection and skill development, we designed and implemented a milestone-based faculty clinical teaching evaluation tool. Methods: The evaluation tool contains 10 questions that assess clinical teaching skills with descriptive milestone behavior anchors. Nine of these items are based on the Stanford Faculty Development Clinical Teaching Model and annual Accreditation Council for Graduate Medical Education (ACGME) resident survey questions; the tenth was developed to address professionalism at our institution. The tool was developed with input from residency program leaders, residents, and the faculty development committee and piloted with graduate medical education learners before implementation. Results: More than 7,200 faculty evaluations by learners and 550 faculty self-evaluations have been collected. Learners found the form easy to use and preferred it to previous Likert-based evaluations. Over the 2 years that faculty selfevaluations have been collected, their scores have been similar to the learner evaluation scores. The feedback provided faculty with more meaningful data on teaching skills and opportunities for reflection and skill improvement and was used in constructing faculty teaching skills programs at the institutional level. Discussion: This innovation provides an opportunity to give faculty members more meaningful teaching evaluations and feedback. It should be easy for other institutions and programs to implement. It leverages a familiar milestone construct and incorporates important ACGME annual resident survey information.
Introduction
Evaluation of faculty teaching performance plays an important role in academic medical centers, helping faculty identify areas of strength and weakness in their educator skills. These data are often used as a metric for advancement, salary increases, or bonuses. Traditional assessments of faculty teaching rely on evaluations utilizing normative Likert-type scales. While previous studies of normative resident and student evaluations of faculty have shown internal consistency and reliability, the utility of these methods in improving faculty performance has been variable. Learners may give inflated ratings of all faculty, making it difficult to distinguish proficient from less skilled teachers, or may be susceptible to the halo effect, assigning similar ratings across dimensions rather than distinguishing between areas of performance.
Faculty members, educational leaders, and faculty developers externally and at our institution have been dissatisfied with the limited relevance and effectiveness of the data collected by traditional normative Likert-type evaluations of faculty teaching. Out of this dissatisfaction and after positive experiences with milestone-based assessments of resident performance, we explored a method of more detailed evaluation of faculty by learners. Using a well-accepted faculty development construct (the Stanford Faculty Development Clinical Teaching Model) as a framework, we developed milestone-based anchors for 10 separate items relevant to clinical teaching.
In 2013, the Accreditation Council for Graduate Medical Education (ACGME) introduced milestones for assessment of residents and fellows. These milestones utilize behavioral language to provide descriptive anchors and can offer feedback to the learner on areas for improvement, along with skills and behaviors necessary to reach the next level. Milestone-based evaluations of learners also have the potential to improve accuracy of assessments and provide more standardization than Likert-based evaluations.
Although milestones have been used for evaluation of faculty teaching in general surgery with encouraging results, limited data on this method exist in other disciplines. At the outset, we proposed that this tool would provide more granularity for assessment of faculty teaching performance as evaluated by pediatric and medicine-pediatric residents and fellows. We also proposed that these evaluations would align more closely with ACGME annual resident and fellows survey questions around faculty teaching and thereby offer additional insights into these teaching behaviors of faculty. Finally, we proposed that using the tool for self-assessment would stimulate reflective practice and guide both faculty individual development plans and the selection of faculty development topics at our institution. The Stanford model is organized into seven key topics useful in developing excellence in clinical teaching, including learning climate, control of session, communication of goals, promotion of understanding and retention, evaluation, feedback, and promotion of self-directed learning. We chose the Stanford model as it has been previously validated, has been widely used for faculty development of clinical teaching excellence, and has complementary overlap with the ACGME survey. Over 380 faculty members at 155 institutions have been trained facilitators in the Stanford model over the past 30 years. Six of the seven Stanford model topics were included in the NCH-FCTM, with the exception of the evaluation topic. While designing and implementing appropriate evaluation methods are important skills for educators, this topic seemed less appropriate for learners to assess in their clinical teaching faculty. NCH-FCTM milestones 1-5 and 8 are based on the Stanford model.
Methods

Content
The ACGME identified resident and faculty surveys as high-value data for program evaluation and improvement. Reviewing themes used by the ACGME in its resident surveys helped to identify additional areas for evaluation of faculty clinical teaching. The following domains of the 2016 ACGME survey are included in our model: provide appropriate level of supervision to learners (autonomy and supervision), create an environment of inquiry (learning environment), provide goals and objectives for assignments (learning goals), satisfy with feedback after assignments (giving effective feedback), and provide sufficient instruction (promoting clinical reasoning and teaching using evidence-based medicine). These domains are represented in NCH-FCTM milestones 3-7 and 9. Milestone 10 reflects an NCH institutional priority of assessing faculty professionalism by learners.
The NCH-FCTM was developed by a committee of program directors and faculty development leaders at NCH followed by four cycles of review and revision from other program directors, faculty educators, chief residents, and trainees in the institution. Final revisions occurred after a pilot including 29 resident raters. Faculty evaluations from inpatient rotations were collected using the NCH-FCTM between July and September of 2015 and contrasted with standard inpatient faculty evaluations collected between July and September of 2014 that were organized on a normative Likert-based system. The coefficient of variation and coefficient of dispersion were calculated to compare variability between assessment systems, with a higher coefficient indicating more variability.
Implementation
After design and revisions of the NCH-FCTM evaluation form, it was embedded in our electronic learning management system and distributed to residents and fellows to evaluate faculty teaching during inpatient and outpatient clinical rotations. After the pilot testing, the NCH-FCTM was implemented across residency and fellowship programs in conjunction with the GME Office at NCH. GME training at NCH comprises 66 residency and fellowship training programs. Of those 66 programs, 29 are accredited by ACGME, five are accredited by other external accrediting bodies, 24 are nonaccredited, and eight are joint programs run in cooperation with The Ohio State University. We have approximately 300 trainees split nearly evenly between residents and fellows. NCH is affiliated with 71 outside institutions and serves as a training site for approximately 585 rotating residents and fellows each year. These training programs are supported by approximately 800 physician faculty members. We have not yet used this form with Liaison Committee on Medical Education (LCME) learners.
Additionally, the NCH-FCTM form was sent as an electronic link via email with an introduction and instructions to faculty to fill out as a formative reflective self-evaluation once yearly in 2016 and 2017. There were several goals in using this evaluation tool for the purpose of the faculty self-evaluation. The first goal was to familiarize faculty with the new scale. The second goal was to use the self-evaluation to help faculty reflect on teaching skill strengths and areas for improvement. Finally, we used the data as a needs assessment to help guide programming of faculty development activities at NCH, with plans to focus on the lowest scoring topics.
It was important to consider change management while implementing a new evaluation system of this scale. Since the numerical scale differed from the previous Likert scale and the purpose of the evaluation was to provide more granular feedback to faculty on their teaching skills, introducing this scale included obtaining buy-in from key constituents. Educational materials were developed to train learners (i.e., residents and fellows) and faculty. Appendix B is a brief PowerPoint presentation used in learner meetings and faculty staff meetings to introduce and explain the milestone-based faculty evaluation system. Appendix C is a one-page handout that was distributed at these meetings and also emailed to faculty and learners to explain the new process.
Because teaching evaluations are used for promotion and tenure, as well as yearly incentive plans, a brief letter to the promotion and tenure committee and administrators was developed to accompany faculty promotion dossiers (Appendix D
Results
Results from the pilot and the initial implementation, as well as some anecdotal reflections from the faculty self-evaluations, are included. During the pilot period (July-September 2015), 29 resident raters used the NCH-FCTM evaluation. Inpatient faculty evaluations were collected and contrasted with standard Likertbased evaluations collected between July and September of 2014. Resident raters also provided comments about the NCH-FCTM.
The NCH-FCTM had similar variability in overall faculty evaluation scores compared to the previously used normative evaluations. The NCH-FCTM provided lower mean and median values and thus a more complete range to assess higher and lower performance ( Table 2) . The NCH-FCTM form was well regarded by trainees, who felt that the domains better described faculty teaching activities compared to the previous traditional faculty evaluation model. They found the NCH-FCTM method easy to use. Sample pilot participants' feedback included the following:
• "Descriptions are much more meaningful than the evaluation form we currently use."
• "This evaluation form is very user-friendly; the lay-out and organization is much better than what we currently use. We should switch to using this form."
Since implementing the NCH-FCTM, in addition to learner evaluations for each clinical rotation, we have also collected faculty self-evaluations. In 2016 and the first quarter of 2017, we collected over 7,200 learner evaluations of faculty and 550 faculty self-evaluations. The means of the learner evaluations and faculty self-evaluations for each of the clinical teaching categories are shown in Table 3 . Faculty selfevaluation means were lower than the learner evaluation means for every category. There was general agreement between learners and faculty regarding which milestones were rated as high and which were rated as low. However, although the top three, the bottom three, and the middle four milestone groupings were the same, there were slight differences in the orders of individual items assigned by learners and faculty. In addition to gathering baseline data and familiarizing faculty with the NCH-FCTM, annual selfassessments using the new tool were implemented to encourage faculty self-reflection on teaching skills and to aid in targeted individual professional development plans. The behavioral descriptors in the NCH-FCTM served as a guided assessment of individual teaching skills and encouraged faculty to think about how they might be assessed by others and themselves. This reflection was stimulated by the introductory email sent to faculty containing the online link to the survey and was demonstrated in some of the faculty comments. Sample comments from the 2017 self-assessment included the following:
• "Good survey. It is somewhat hard in clinic environment to keep all these goals in mind and this is good reminder." • "I like seeing them written down-makes me consciously, honestly think about it." Finally, the concordance between the faculty self-evaluations and the learner evaluations of faculty suggested three highest-yield areas for faculty development programs. After 1 year of data, faculty development programs were added, including piloting a quality improvement initiative in several divisions that coach faculty to help learners set effective learning goals, adding a half-day workshop designed to create a culture of feedback at our institution, and hosting a book club for clinician educators to discuss the work Make It Stick to promote teaching techniques to increase retention of information.
Discussion
The NCH-FCTM method was developed to provide a more behaviorally defined construct to evaluate the effectiveness of clinical teaching faculty. We found the NCH-FCTM method to be easily understood, to be relevant to clinical faculty in patient care settings, and to focus the evaluator (the learner) on a group of educational activities validated as important by previous research. After our first year, we revised our process of implementation, reflecting feedback from the trainees who desired more training in this method than they had been provided.
The implementation of the NCH-FCTM was straightforward and was well received by learners, who appreciated being able to give faculty more granular and appropriate feedback on issues important to them. In these early results, the NCH-FCTM provided variability in overall faculty scores similar to our previous normative-based Likert-scale method (Table 3) . Additionally, both the overall scores and the individual evaluation scores were less negatively skewed using the NCH-FCTM. In its implementation, we found that the NCH-FCTM provided more specific detail in teaching behaviors, and faculty appeared to be motivated and informed to address specific areas when provided with these data.
Faculty self-assessments were consistently lower than learner assessments, likely reflecting more stringent self-evaluations. This effect has been noted previously in comparisons of faculty and learner evaluations. Concordance between the learner evaluations and self-evaluations in the top three and bottom three skill areas ranked suggests general intrarater reliability. A powerful value of the faculty self-assessment is how it has helped guide faculty development programming directed at specific skill development in certain domains. NCH-FCTM evaluations were used for program planning. The four domains rated the lowest on the self-evaluations were the focus of faculty development grand round presentations over the past 18 months. Topics of the milestones were also the focus of a faculty development journal club and workshops presented to individual departments and divisions. We also used this information to rethink how we presented our faculty development activities to create a lasting impact, such as integrating faculty development in quality improvement, modeling and designing workshops to impact institutional culture, and looking for and reviewing education literature outside of medical education.
The NCH-FCTM data have been impactful for our faculty. We have seen faculty adjust their teaching efforts and concentrate on specific domains based on this feedback, demonstrating that the tool encourages effective self-reflection and planning in faculty. Anytime feedback is used for nonformative reasons, there can be tension between collecting data to improve performance versus focusing on "just getting good scores." Changing the type of evaluation, especially around data used for promotion purposes, can engender some anxiety for faculty. We sought to address this through education and the letter with the teaching evaluations sent to the promotions committee.
Limitations
This model was only applied and tested in the clinical teaching of residents and fellows. Many of our faculty members also teach medical students and other professional students, each with their own regulations and evaluation requirements. While we believe the skills needed to be an effective clinical educator are similar, this tool has not yet been tested in the LCME or other populations.
Another limitation to this model is that it was tested across several departments in only a single institution (pediatric academic teaching hospital). Additional testing at other types of teaching institutions would strengthen its value.
When implementing a new evaluation system, it is important to consider the limitations of one's learning management system. Initially, ours was not aligned with the rating scale of the new tool (given the 4-point scale of the NCH-FCTM). This was corrected in year 2 with a transition to a new learning management system.
There are still some faculty who dislike change, especially as they are gathering teaching evaluations for promotion purposes. Continued education and coaching are provided to these faculty through our Center for Faculty Development.
Future Directions Next steps include conducting more detailed reliability and validity assessments of the tool to enable us to continue to refine it. While the content validity of the tool is good, additional testing for construct validity is needed. We will also be evaluating the impact of this tool by monitoring the ACGME resident and fellow survey questions that correlate with our milestones. Additionally, we plan to assess the alignment and applicability of this model to LCME teaching activities.
We have self-assessment data for 2 years for many faculty, and we plan to continue to track yearly selfassessments and cross-reference them with participation in faculty development activities in order to investigate two questions. Whether faculty attend development sessions about topics that they rate themselves as variable or poor on is something we would like to know. Furthermore, we plan to evaluate change over time in self-assessments to investigate the impact of faculty development programs across the institution.
